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AIC - 10 Year Plan Power Flow and Stability Analysis November 20, 2008

Executive Summary

Ajo Improvement Company (AIC) is an Arizona utility company that anticipates
constructing and operating electric transmission facilities between Gila Bend and
Ajo, Arizona. Such facilities, if constructed, would provide electric service to the
Freeport-McMoRan Copper and Gold Inc. (FMI) New Cornelia Branch Copper
mine. On April 30", 1998, AIC obtained an Arizona Corporation Commission
(ACC) approved Certificate of Environmental Capability to construct a 47 mile
230kV transmission line from Gila Bend to Ajo. The anticipated construction date
for this transmission line is December 31% 2010. The expected peak load for the
mine located at Ajo is 90 MW.

A power flow and stability study has determined that the associated AIC project
with a 47 mile 230 kV circuit from Gila Bend to Ajo, with a 90 MW load at Ajo
does has no power flow or stability violations. These results are to be
incorporated into an AIC ten year plan to be filed annually to the ACC until the
transmission circuit is built, or the project is permanently cancelled.
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introduction

Ajo Improvement Company (AIC) is an Arizona utility company that anticipates
constructing and operating electric transmission facilities between Gila Bend and
Ajo, Arizona. Such facilities, if constructed, would provide electric service to the
Freeport-McMoRan Copper and Gold Inc. (FMI) New Cornelia Branch Copper
mine. On April 30™, 1998, AIC obtained an Arizona Corporation Commission
(ACC) approved Certificate of Environmental Capability to construct a 47 mile
230kV transmission line from Gila Bend to Ajo. The anticipated construction date
for this transmission line is December 31%, 2010. The expected peak load for the
mine located at Ajo is 90 MW.

In this report, results from a power flow and stability study are shown. These
results are to be incorporated into an AIC ten year plan to be filed annually to the
ACC until the transmission circuit is built, or the project is permanently cancelled.

Study Objectives

The main objective of this study was to determine if there were any power flow or
stability issues associated with a new 47 mile circuit from Gila Bend to Ajo, and
the associated 90MW load to be located at Ajo.

Study Methodology

High-level power flow was performed to evaluate the impact of the proposed
project on the existing transmission and sub-transmission system. The study
focused on the following WECC/NERC Category B and C outages:

¢ All single generator outages within the vicinity of the project (APS
and non-APS)

¢ All single (230-500 kV) transmission outages within the vicinity of
the project (APS and non-APS)

¢ All single transformer outages within the vicinity of the project (APS
and non-APS)

e Any applicable worse case N-1-1 contingencies within the vicinity of
the project (APS and non-APS)

The applicable contingencies are listed in Table 1.

Power flow and stability analysis are performed on the following cases:

e Power Flow: 2011 APS Heavy Summer Detailed Case

o Stability: 2013 West Connect Heavy Summer Case
In each case, the 47 mile 230kV circuit from Gila Bend to Ajo, and a 90 MW load
with 0.95 power factor at Ajo are modeled.

-1-
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Table |
Contingencies Studied

Circuit Outage

Gila River - Jojoba 500kV

Gila River — TS4 230kV

Jojoba - Kyrene 230kV

Jojoba - Hassayampa 500kV

Gila River 500/230 kV Transformer

Gila River 2 Generator Outage

Gila Bend - Ajo 230kV Circuit

Gila River - Jojoba 500kV N-1-1 Qutage

Gila River — TS4 — Palm Valley 230kV Outage

Study Results

Power Flow

November 20, 2008

High level power flow results for each of the selected contingences are shown in
Table ll. With the projects in service, there are no post transient or thermal
violations. The manual system adjustments for the N-1-1 outage of the two
Jojoba — Gila River 500kV circuits are necessary to meet NERC Category C
contingency criteria, and this result is not impacted nor a result of the associated
AIC project. Detailed power flow diagrams for each outage are shown in

Appendix A.
Table Il
Power Flow Results
Overloaded
Circuit Outage El ts Post Transient Voltage Violations Manual System Adjustments
Gila River - Jojoba 500kV None None None
Gila River — TS4 230kV None None None
Jojoba - Kyrene 230kV None None None
Jojoba - Hassayampa S00kV None None None
Gila River 500/230 kV Transformer None None None
Gila River 2 Generator Outage None None None
Gila Bend - Ajo 230kV Circuit None None None
Gila River - Jojoba 500kV N-1-1 Outage None None 1600 MW Generation Drop at Gila River
Gila River — TS4 — Palm Valley 230kV Outage None None None
Stability

High level stability results for each of the selected contingences are shown in
Table [Il. With the projects in service, there are no NERC Category B or C
stability violations. Stability plots for each of the contingencies are shown in
Appendix B.
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Table Hli
Stability Results
Transient Voltage | Transient Frequency Post Transient
Circuit Outage Dip Violations Dip Violations Voltage Violations | Damping
Gila River - Jojoba 500kV None None None >0
Gila River — TS4 230kV None None None >0
Jojoba - Kyrene 230kV None None None >0
Jojoba - Hassayampa S00kV None None None >0
Gila River 500/230 kV Transformer None None None >0
Gila River 2 Generator Outage None None None >0
Gila Bend - Ajo 230kV Circuit None None None >0
Gila River - Jojoba 500kV N-1-1 Outage None None None >0
Gila River — TS4 — Palm Valley 230kV Outage None None None >0

Conclusion

This power flow and stability study has determined that the associated AIC
project with a 47 mile 230 kV circuit from Gila Bend to Ajo, with a 90 MW load at
Ajo does has no power flow or stability violations.
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD
Gila River Area Voltages EHV voltages (500 kV)
1.20 1.20 —
R W .' ’- 4 TN 2 e P T e Pl S B
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2, //“\
ll
1/.' t
N 1
l[.' 4
|I
1
b
1
i
0.50 0.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
0.5000 a vbuas 14238 GILARIVR 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbul 99999 AJO 230.0 ] 0.0 1 1 1.2000 0.5000 a vbua 14003 NAVAJO 500.0 L] 0.0 1 1 1.2000
0.5000 a vbus 14008 JOJOBRA 500.0 o 0.0 1 1 1.200D 0.5000 a vbus 18021 PALOVRDE 500.0 L] 0.0 1 1 1.2000
0.5000 a vbus 14007 GILARIVR 500.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 L] 0.0 1 1 1.2000
0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.200D 0.5000 a vbus 15011 KYRENE 500.0 L] 0.9 1 1 1.2000
0.5000 a vbus 14005 HESTWING 500.0 L] ¢.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00, 9 60.50 a
3
ii}
OO > - - wle ‘ N
-- -l ‘-- !
et sl st ) §'.v.__._._—\a‘r"""‘*"--'--—- » - T : i
v
-120.00 59.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 140808 GIL-ST3 18,0 1] 0.0 1 1 120.0000 [ 59.5000 a fbus 14238 GILARIVR 230.0 ] 0.0 1 1 €0.5000
-120.0000 a ang 14914 PCNCN4CC  22.0 1] 0.0 1 1 120.0000 'EE] 59.5000 & fbul 99999 AJO 230.0 ] 0.0 1 1 €0.5000
-120.0000 & ang 15981 NAVAJO 1 26.0 L] 0.0 1 1 120.00DD - - 5$9.5000 & fbus 14008 JOJOBA 500.0 0 0.0 1 1 €0.5000
-120.0000 & ang 14931 PALOVRDL 24.0 0 0.0 1 1 120.0000 59.5000 & fbus 14007 GILARIVR 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 1501 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CCt 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15090 HASSYAMP 500.0 0 0.0 1 1 60.5000
2013 Heavy Summer WestConnect Case
10/28/2008
Page 1
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD
Gila River Area Voltages EHV voltages (500 kV)
1.20 1.20 —
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1
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0.50 0.50
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0.5000 a vbus 14008 JOJOBA 500.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE §00.0 0 0.0 1 1 1.2000
0.5000 a vbus 14007 GILARIVR 500.0 o 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE §00.0 0 0.0 1 1 1.2000
0.5000 a vbus 14008 WESTWING 50¢.0 0 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 g 60.50 a
= C e o SN = R = I
AR R E R R AR SAR P EEE 1 LA EL BW ER LI I Ay i 3
-120.00 59.50 il
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
— -120.0000 a ang 149808 GIL-ST3 18.0 0 0.0 1 1 120.0000 $9.5000 & fbus 14238 GILARIVR 230.0 0 0.0 1 1 60.5000
amwa -120.0000 a ang 14914 PCNGN4CC  22.0 0 0.0 1 1 120.0000 $9.5000 & fbul 99999 AJO 230.0 0 0.0 1 1 60.500Q
-120,0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbuse 14008 JOJOBA 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 14007 GILARIVR 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14941 SAGUAROL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 1] 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fdus 15090 HASSYAMP 500.0 ] 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD
Gila River Area Voltages EHV voltages (500 kV)
1.20 1.20 —
Saan auiay Y ‘;" P AP Rl ro et ik T i --.---T_.:‘.-.- -]
1
.
0.50
0.0 5.0 5.0
Time( sec ) . Time( sec ) .
0.5000 a vbua 14238 GILARIVR 2310.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN §40C.0 [ 0.0 1 1 1.2000
0.5000 a vbul 99999 AJO 230.0 ] 0.0 1 1 1,2000 0.5000 a vbus 14003 NAVAJO 50¢.0 [ 6.0 1 1 1.2000
0.5000 a vbus 14008 JOJOBA 500.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 5G0.0 (] 0.0 1 1 1.2000
0.5000 & vbus 14007 CILARIVR 500.0 o 0.0 1 1 1.2000 0.5000 a vbus 26046 MCCULLGH $00.0 (] 0.0 1 1 1.2000
0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE §00.0 (] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 [ 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 9 60.50 a
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-120.00 59.50 :
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14908 GIL-ST3 1B.D L] 0.0 1 1 120.0000 £9.5000 & fbus 14238 GILARIVR 230.0 Q 0.0 1 1 60.5000
-120.0000 & &ng 14914 PCNGN4CC  22.D '] 0.0 1 1 120.0000 £9.5000 & fbul 99999 AJOQ 230.0 9 0.0 1 1 60.5000
-120.0000 & ing 18981 NAVAJD 1 26.0 0 0.0 1 1 120.0000 £9.5000 a fbus 14008 JOJOBA 500.0 o 0.0 1 1 60.5000
0.0000 & ang 14931 PALOVRD1 24.0 L] 0.0 1 1 120.0000 59.5000 a fbus 14007 GILARIVR 500.90 o 0.0 1 1 60.5000
~120.0000 & ang 14941 SAGUARD1 15.5 L] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.9 0 0.0 1 1 60.5000
~120.0000 & ang 14951 WPHX CC1 13.9 0 0.0 1 1 120.0000 59.5000 a fbhus 15090 HASSYAMP 500.9 o 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD
L
1.2 Gila River Area Voltages 1.20 EHV_voltages (500 kV)
I S MY il e A
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0.50 0.50 )
0.0 5.0 0.0 5.0
Time( sec . Time( sec ) .
— 0.5000 a vbus 14218 GILARIVR 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14001 FQURCORN 500.0 L] 0.0 1 1 1.2000
0.5000 a wvbul 99999 AJO 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJQ £00.0 L] 0.0 1 1 1.2000
0.5000 a vbus 14008 JOJOBA 500.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE $00.0 L] 0.0 1 1 1.2000
0.5000 a vbus 14007 GILARIVR 500.0 ] 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH $00.0 L] 0.0 1 1 1.2000
0.5000 a vbua 15011 KYRENE 500.0 0 0.0 1 1 1.2000 0.5000 8 vbus 15011 KYRENE 500.0 L] 0.0 1 1 1.2000
0.5000 a vbua 14005 WBSTWING 500.0 Q 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 g 60.50 g
i
M1
[]
"
HRY
- 1 A
= »
. '.je,"\:.a—-
\-
X
—
N L}
'
' 1]
' L]
.
N 1
-120.00 59.50 !
0.0 5.0 0.0 5.0
Time( sec . Time( sec ) .
— -120.0000 a ang 14808 GIL-ST3 18.0 o 0.0 1 1 120.0000 — 59.5000 a fbus 14238 GILARIVR 230.0 ] 0.0 1 1 &0.5000
- -120.0000 a ang 14914 PCNGNACC 22.0 0 0.0 1 1 120.0000 59.5000 a fbul 99999 AJO 230.0 0 0.0 1 1 €0.5000
-120.0060 & ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 120.0000 59.5000 a fbus 14008 JOJOBA 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 ] 0.0 1 1 120.0000 59.5000 a fbug 14007 GILARIVR 500.0 0 0.0 1 1 60.5000
-120,0000 a ang 14941 SAGUARCL 15.5 ] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 506.0 '] 0.0 1 1 60.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fbua 15090 HASSYAMP $00.0 ] 0.0 1 1 60.5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD

0 Gila River Area Voltages EHV_voltages (500 kV)
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Time( sec . Time( sec ) .

— 0.5000 & vbuas 14238 GILARIVR 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 95999 AJO 230.0 0 6.0 1 1 1.2000 0.5000 a vbua 14003 NAVAJO 500.0 Q 0.0 1 1 1.2000
0.5000 a vbua 14008 JOJORA 500.0 )] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 L] ¢.0 1 1 1.2000
0.5000 a vbua 14007 GILARIVR 500.0 0 0.0 1 1 1.2000 0.5000 a vbua 26048 MCCULLGH 500.0 L] ¢.0 1 1 1.2000
0.5000 a vbuas 15011 KYRENE 500.0 o 0.0 1 1 1.2000 0.5000 a vbua 15011 KYRENE 500.0 L] 6.0 1 1 1.2000

0.5000 a vbua 14008 WRSTWING 500.4 L] 9.0 1 1 1.2000

Rotorangles Frequencies (500 kV)
120.00 60.50
Y
\ > | LI
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~ i
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-120.00 59.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
120.0000 a ang 14808 GIL-ST3 18.0 0 0.0 1 1 120.0000 — 59.5000 a fbua 14238 GILARIVR 230.0 o 6.0 1 1 €6.5000
-120.0000 a ang 14914 PCNGN4CC  22.0 ] 0.0 1 1 1320.0000 59.5000 & fbul 99999 AJO 230.0 '] Q.0 1 1 60,5000
-120.0000 a ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 120.0000 59.5000 a fbus 14008 JOJOBA 500.0 '] 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24 .0 ] 0.0 1 1 120.0000 59.5000 & fbus 14907 GILARIVR 500.0 0 0.0 1 1 60,5000
-120.0000 & ang 14941 SAGUARC1 15.5 ] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 ] 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.95000 59.5000 a fbus 15030 HASSYAMP 500.0 o 0.0 1 1 €0.5000
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10/28/2008
Page 1

Thu Nov 20 13:00:36 2008

@ a:stab_2013_ajo_gr 500_230.chf c:\chf




Gila River Area Voltages

2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD

EHV_voltages (500 kV)

1.20 1.20
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0.50 0.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec )
0.5000 a vbus 14238 GILARIVR 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 99999 AJO 230.0 ] 0.0 1 1 1.2000 0.5000 a vbua 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14008 JOJOBA 500.0 o 0.0 1 1 1.2000 0.5000 a vbua 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14407 GILARIVR 500.0 o 0.0 1 1 1.2000 0.5000 a vbua 26048 MCCULLGH 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000 0.5000 a vbua 15011 KYRENE 500.0 L] 0.0 1 1 1.2000
0.5000 a vbua 14005 WESTWING 500.0 ] 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50
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-120.00 59.50
0.0 5.0 0.0 5.0
Time( sec . Time( sec ) .
—— -120.0000 & ang 14008 GIL-ST3 18B.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14238 GILARIVR 230.0 o 0.0 1 1 60.5000
-120.0000 & ang 14914 PCNGN4CC 22,0 Q 0.0 1 1 120.0000 59,5000 a fbul 99999 AJO 230.0 1 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 14008 JOJOBA 500.0 1 0.0 1 1 60.5000
-120.0000 a ang 14931 PALOVRD1 24.0 o 0.0 1 1 120.0000 59.5000 a fbus 14007 GILARIVR 500.0 o 0.0 1 1 60.5000
-120.0000 & ang 14941 SAGURROL 15.5 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.40 1] 0.0 1 1 60,5000
-120.0000 a ang 14951 WPKHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15090 HASSYAMP 500.9 ] 0.0 1 1 60,5000
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2009 APS Ten Year Plan
2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD

o Gila River Area Voltages EHV_voltages (500 kV)

1.2 1.2
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X
0.50 0.50
0.0 5.0 0.0 5.0
Time( sec ) . Time({ sec ) .
— 0.5000 a vbua 14238 GILARIVR 230.0 o 0.0 1 1 1.2000 e— 0.5000 a vbus 14001 POURCORN 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 95599 AJO 230.0 o 0.0 1 1 1.2000 0.5000 & vbuas 14003 NAVAJQ 500.Q ] 0.0 1 i 1.2000
0.5000 a vbuas 14008 JOJORA 500.0 o 0.0 1 1 1.2000 0.5000 a vbua 15021 PALOVRDE §00.0 L] 9.0 1 1 1.200¢
0.5000 a vbug 14007 GILARIVR 500.0 0 0.0 1 1 1.2000 0.5000 & vbua 26048 MCCULLGH 500.0 L] 0.0 1 1 1.2000
0.5000 a vbua 15011 KYRENE 500.0 0 0.0 1 1 1.2000 0.5000 a vhua 15011 KYRENE 5§00.0 L] a.0 1 1 1.2000
0.5000 & vbua 14008 WESTWING 500.0 ] a.o 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50
pRonmn ilidnt il Ao ISaind el Sl il A
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M .
v
-120.00 59.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
ang 14808 CIL-ST3 18.0 o 0.0 1 1 120.0000 $9.5000 & fbus 14239 GILARIVR 230.0 ¢ 0.0 1 1 6€0.5000
ang 14914 PCNGN4CC  22.0 o 0.0 1 1 120.0000 $9.5000 & fbul 99999 AJO 230.0 0 0.0 1 1 60,5000
a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 14008 JOJOBA 500.0 [ 0.0 1 1 66,5000
0 a ang 14931 PALOVRD1L 24.0 0 0.0 1 1 120.0000 59.5000 & fbua 14007 CILARIVR 500.0 g a.0 2 21 £0.5000
a ang 14941 SAGUAROL 15.5 0 9.0 1 1 120.000D 59.5000 & fbus 15011 KYRENE 500.0 g 0.0 1 1 €0.5000
- -120.0000 a ang 14951 WPHX CC1 13.8 0 9.0 1 1 120.0000 59.5000 & fbus 15090 HASSYAMP 500.0 0 0.0 1 1 £0.5000
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2 2009 APS Ten Year Plan
d 2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD
Gila River Area Voltages EHV_voltages (500 kV)
1.20 1.20 —
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0.50 0.50
0.0 5.0 0.0 5.0
ime( sec . Time( sec ) .
0.5000 a vbug 14238 CILARIVR 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbul 99999 AJO 230.0 ] 0.0 1 1 1.2000 0.5000 & vbug 14003 NAVAJO £00.0 0 0.0 1 1 1.2000
0.5000 a vbug 14008 0.0 [ 0.0 1 1.2000 0.5000 a vhus 15021 PALOVRDE 500.0 L] 0.0 1 1 1.2000
0.5000 a vbus 14007 GILARIVR 500.0 ] 0.0 1 1 1.2000 0.5000 & vbus 26048 MCCULLGH £00.0 ] 0.0 1 1 1.2000
0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000 0.5000 a vbus 1501t KYRENE £00.0 ] 0.0 1 1 1.2000
0.5000 a vhus 14008 WESTWING 500.0 o 0.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 g 60.50 a
A R A A e UV N I (RN S &
T EREI R K SN NS EE Rt FET R F
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-120.00 59.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
-120.0000 & a&ng 14808 0.0 ] 0.0 1 120.0000 59.5000 a fhbus 14238 GILARIVR 230.0 0 0.0 1 1 €0.5000
-120.0000 & &ng 14914 PCNGNACC 22,0 0 0.0 1 1 120.0000 59.5000 a fbul 99999 AJQ 230.0 ] 0.0 1 1 €0.5000
-120.0000 8 a&ng 15981 BAVAJC 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 14008 0.0 ] 0.0 1 €0.5000
-120.0000 & ang 1490 PALOVRD1 24.0 0 0.0 1 1 120.0000 59.5000 a fbus 14007 GILARIVR 500.0 ] 0.0 1 1 60.5000
-120.0000 & a&ng 149491 SAGUARC1 15.5 ] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 ] 0.0 1 1 €0.5000
-120.0000 & ang 14951 WPHX CC1 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15090 HASSYAMP $00.0 0o 0.0 1 1 €0.5000
2013 Heavy Summer WestConnect Case
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= 2009 APS Ten Year Plan
. 2013 Heavy Summer WECC/WestConnect Case/FMI AJO LOAD
1 .20 Gila River Area Voltages 1.2 EHV_voltages (500 kV)
s_-_..q»_-u.a.l ,r Tl T IR LR - PSS N TP SRR = c _;;.:‘T
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0.50 0.50
0.0 5.0 0.0 5.0
Time( sec ) . Time( sec ) .
— 0.5000 a vbus 14238 GILARIVR 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN 500.0 ] 0.0 1 1 1.2000
0.5000 a vbul 99995 AJO 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 KAVAJO 500.0 [ a.0 1 1 1.2000
0.5000 a vbus 14008 J0JOBA 506.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 a [} 1 1 1.2000
0.5000 a vbus 14007 GILARIVR 500.0 ] 0.0 1 1 1.2000 0.5000 a vbus 26048 MCCULLGH 500.0 a 9.4 1 1 1.2000
0.5000 a vbua 15011 KYRENE 500.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENR 500.0 a a.9 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 Q a.0 1 1 1.2000
Rotorangles Frequencies (500 kV)
120.00 60.50
-120.00 59.50
0.0 5.0 0.0 5.0
Time( sec . Time( sec ) .
— -120.0000 a ang 14808 GIL-ST3 18.0 o 0.0 1 1 120.0000 59.5000 @ fbus 14238 GILARIVR 230.0 ] 0.0 1 1 €0.5000
aamnm -120.0000 a ang 14914 FCNGN4CC  22.0 0o 0.0 1 1 120.0000 $9.5000 & fbul 99999 AJO 230.0 ] 0.0 1 1 €0.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 $9.5000 & fbus 14008 JOJOBA §00.0 ] 0.0 1 1 €0.5000
-120.0000 a ang 14931 PALOVRDL 24.0 0 0.0 1 1 120.0000 $9.5000 a fbus 14007 GILARIVR 500.0 ] 0.0 1 1 €0.5000
-120.0000 a ang 14941 SAGUARQL 15.5 0 0.0 1 1 120.0000 59.5000 & fbus 15011 KYRENE §00.0 ] 0.0 1 1 €0.5000
-120.0000 a ang 14951 WPHX CC1 13.8 o 0.0 1 1 120.0000 $9.5000 & fbus 15090 HASSYAMP 500.0 0 0.0 1 1 €0.5000
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